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1 

7. -?**->7, -fe'J7, A737&tf8±£7CiNMt 
Lfrbil A>*s7. -fyMJ7, V4f*->7. -fe'J 

£fc2nfc5;;wa:r7lK L £^£LT&*SSa;*7P-*& 
MJ7T&5. tt^ieftSftaa&a. 

3 ] a a numm^fi <t*>i saw ? h 

[»#«4] ft«fc«n&3>Jlo=7^*«*a* 
*&©SSK:2tL3 0~9 0&B%&£&>&tt$ai©ft 

7©aS(C»U2~2 oas%&fi*-5. »*«1©» 

«fca©aac»i/i~2 o sax asm 
was 7] s»efl:sn&^3-7«i»*««&<s» 

[K*S8] £»fc±fc. Vy27V?, m&i»V 
Sfc«r»£!a> tt*tttta«***«*&iCl/?. TEX 
8: 

(a) 3?*3>t, *;i/->7. -fyh'J7. 

7, -fe'J 7. A7=T&tf»±»7C*Bfl:«M:Dfc*» 

*s©a«n&«ft«Ki>ft< tt> i at©a-&*«nc, 

jft/1^7, -f?MJ7, VtrZ-i'?* -fe'J7. A7-7 

si;#±S7cifiaft<»«fc o &atfn«K£ffi& 

§8fc«J<i>fc< tfc 1 8T*fc< £t>«#5te£fl;3n!fc5? 

£9»**ftttfe»*U *br 

(b) K»*«»«)*$»fl:fcJ»T;#»S«T, *S± 
4^)4V>LiE^fi*©ZrO, . M(C*©$£fc;BKft: 

amzi. D«a«n«aafiaar«Mx8«^tr^ 

[H*B9] X8 (a) ©SJIC. TEX8: 

(a* ) ^*3>t>U<BaMEfl*aflS»Ott : FC*» 

sdsrsau, ^viuatfn&aflanwtto^ava^ 
aHfc#»-r*j:5fcB^r«i8*«iiiA6na. a* 
«8©m 

i o] aanfcaftiftros^tt. vmuml 



(2) #H¥6-13 5768 

2 

3>ffFJ:D*3K MMI9om 
DRdtSl 1] 18 (a) o»K. TEX8: 
(a 1 ) SW3>tt?&atftt&Kfc*tt?fcftftafl 

3>*a> ta«nfcaft«toa^«ftsjgriEf *xe 

HMta 12] XS ( a ) ®BC. TEX8 : 

<a' ) yfroyto+tmiiniLmfflmrttmis 
T7w>Hsa«u a^>Htaau *v»ra« 
i<? »sE»L.T^3>ta«n&afl:«ji©a^*»* 
s»a-r*ia*«»*sn*. a*«8©m 
maa 1 3 ] atfn&Bflsttaw * h u 7t* o . 

*&»«flsaBflsa*W 5> h 'J 7T&S. aaa 1 ©» 

1 4 ] ft*a*tk?a&*«I 3 0 ~ 9 0 fiffi 
X©££ft;-:W337*£#, »DX*»*a±5W3> 

[»*ai5i *»*#a»T*o. MLTia 

(b) ONE. TEX8 : 

a> <t>' ) aaa*»*±icaa*&tt'»- k©7> 
y-3-n6f*as*ai8)WBA.6n«. itaas© 
m 

[a*«16] 7>^-3-W Co-Cr-Al 
-Ta-YMAh Oa «frtJ3A*h»HaaTl» 

ca*ai 7] i8 (b) \z*^x. aaaaaaa 
«8©m 

M*ai 8] 18 (b) K*V>T. t&*ft«Sifflj£(a! 

a*s8©m 
m«ai9] aaa^fc. HAaaflttatar 

*«. x-»«»*fT?, *a±4**t>L<E*a*ffi©z 

rOa CaO. Y» 0> . MgO. CeO> . Hf 
Oi RlfflJ±S7C*afl^J:DftS»*»6attn*Kfl: 
«J'>fc< tt> 1 83tWcS 1 Oj &tXZ r S J Oi £0 
&*»*satfft*fc£»*fc<it>i«i*«r. fi 

iSr« 

40 ta#«2 0) ^S^ft*l«©a«73-;l,ffljp* 

7R»**J'7J:0J!t*»*6atfn*. H*«19© 
fiA. 

[W*«2 1] ZrO. «ta^a^biE***ffiK* 
[000 1] 

[S^±©*J«»fp] 44MB. 5?^3>RtfBfljftffl 

tt?t«^u&sifaflss'^3=7J:oa*a*itafta 
50 aaatf8ax^i/-83teaaaa«&H-r«. *«w 
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3 

[0 0 0 2] 

[«£*©**»] *f8W«. Mtt7=-A*m Xf 
> 1/ X 9!fttf3££«HS« & 7=- )W% tab <Dip& a - 

mwizipizm%.-rz. &<Dum\*. w©ag. fpzmz 
t2<DnmtiLo>%fTmx.vipmmm\z&t)toi s 

0 0° F~2 0 0 0° FBUTglSLiS. 7--)l>M 
hi*tt&»£&#5, D-ji/WjgSfciR^AritssjR;* 

[0003] &fc^®mimn*m\s&?ftmm. 
zm*3%iz#>\z, nmv&R±{i:m\zT%&r$>zte 
w&f$L®&&fcu-)\,\ziffi?z z t ass u>. m. 

-3-hSfflViT«»*gSlfr.5. 7>^ 
-3-h©ffi^*tl 0 0%7CH^61 0 0 5K-fe53y 
^KSfcfcgSjfS. ^U-Kft$tl«i*tt#@©7>y 

3-26183 B, -fyh'J 7»Cfc*a#£j£fc^H] 
n7*tt®l/fc<F*o-Jl'*BiSLT^?>. HfflKHtt 

ttB8-e*S. B*#fF 5 6 3 - 5 0 4 2 8 1*. FftD 
-;pffl«HiLT->'J*aWS^3-7£MiKbT^ 

*. z.vwmm.<r>\!.v>>7v-Jit3S 

Wrnm^mt. 1 9 9 0 ¥ 1 0 1 1 BiWKBfcfF 
tHS5 9 6. 8 9 6tt. S&vMlor^A 
*H^££fcfc^Uffi#££fc^3-7^££trtP 

>RZf mittt) *<Dftm®S i Oj fttfZ rO> tL 

[0 0 0 4] *«?g©-P©BWtt. ffit>ftffS&ft 
flm&gfSffittRtffiftfc tf y * 7 >y 7*fi*xSWT*. 

*55^©9J©B«tt. UMISIIiWS^©**^ 

mumm^^t. ma-fruzmmnzM'X 
zz. tub*. *»^©ffi©i«i 
«. m7--m&fca-)\,T(t>m\z$Lftit<m\s 

[0 0 0 5] 

[f«SS:«ft-r*&«6©#a:] *9Mtt. 3>*3> (Z 



(3) 4$M¥6-1 3 5 7 68 

rSiO. ) ©iK^t, *;V->7 (CaO) . -fj/HJ 
7 (Yi Oi ) . "7^->7 (MgO) . -fe'J7 (Ce 
O. ) . J\7-7 (HfO, ) &tfa±S7CJiilSfc«)J: 

tffc. *JP->7, 'f-yh'J7, V^->7. -fe'J7. A 

737Rtfa±?l%$BSfl;i&i<t D&sf^iitfnsK 
<b*^a < 1 1> 1 t *>mt£'SLfci*ftitV)v 
n-7v>&?tz^tsfk*7v-to*imm\z'mz. 

20 7T&9, Sfc^3^7*©$^ffl86fl2W*-Y-yh 

•J7"bb<e*;p">7r»s. fflK»±s»ft«tt. 5 

>*> (La) . tU£A (Ce) . -fyMUcVh (P 
r) . (Nd) , 7D;*^A (Pm) . tfT 

(Sm) . a-Dbf^A (Eu) . #F'J3'7A 
(Gd) . tMH^A (Tb) , v>X7n->^A (D 
y) . #^3* A (Ho) . (Er) . 5"J 

(Tm) . -f yx;Hif A (Yb) S^WW^h 

(lu) ±o&5p55^a«n5»ft«3'>&<t%ia 

a? [0 0 0 6] 3a$«:IC. \lvi/7v-f. 

&Wi»hmi&im„ ®'kwmmmttmzh 

X, TEI8 : 

(a) *^->7, -fyh'J7, 

•>7. -fe'J7, A7r:7Rtffll±S7t;3SKfl:itSl < i:r)*.5 

*;i/->7. -fyh'J7, T^v7. -fe'J7, A7X7 

Kft«j'>^ < t *> i a-e^!i < t *>m&iiLVc $ nfcs; 

*3:z7ffi^ £ii£LTS@±$«i£«it;:-rs c tic 

(b) Xa (a) ©»3*««»«*$»»fcl»T?##S* 
T. £H±Jt#&^UE;&&*©Z rOi . HlC-e©$ 

Z r S 1 0 4 RU (*fctt) ^©»/»4««lS 
3^S«J tt. »4»«*«iZrOi «f 5 0X«fcO^<??ffi 
4» [0 0 0 7] 3W3 -SS^tt 

suttfigic&s. ^H»©w4i;*ffla»a^, z r s i 

04 *»»J*U5«l9fcZrOi RtfS 10. 

«. fr< UT. ZrSlO, 03K»6R*Stl«ttm 
jg«f©X77-y htt, ZrS104 jttftZZrOi Stf 

5 iOi ©JSe*>6«jsKSn5S. Sfi©^n^7^ 

»«. nswa©^«ft2nfcs^st; (*&«) je* 
^a^ffitt. 5 o o < cirnnSi«t)4*Rtx (*fctt) je 
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5 

[0 0 0 8] 1&*.mOz')l'3=-7f$.ft*$fe{ttZ>0 

< tx. SiSTrog^sm mxiis 5 0*CT 5 o o 

*Sftl:*;Pv'7&ffl^fc«'&4^+iE^a«^3r: 
7*5 0XSt±«rU 'fy HJ7ffiffl©«£6 0!*;6t 
-h^Tt*. l/*Utt«»6. *;^>7T££fl;;£nfci> 
;>3X7&-&Wr-5Sfitt. -f y h 'J7T££fcSn;fc 

?)v?-7 zsmtz t>©«fc o try 7 y trtsstoWHr* 

[0 0 0 9] #89J©t&*«*&fflj£«!!tt, SW3=7 
t. a«ttfc«ft;fcfcYi 0» . CaO. MgO, Ce 

Oi ikzfH foz j:D&s#a>satfnsafl:«re5fe£ 
•6t>©i©a£tt»*3tr. »*ftj&ffi^«i3 0~8 

0lSX#$l/<tt5 0~7 0mt%O>£&fo 3 J)l3=. 
7 g| D % *«S«±3W3 >fttf 3tf nfcKft;® 

Ti5»6ns^-r*5. r^jgfc o*nfc) sW3r: 

7j a. *wasrfflnst#, £&fc*ttcattiafe 
jtftsnfci?;u3=7*it*-ra*», $?£Kttir?Mj 
fc*)6fl:*ti&y;P3r:7-c**. iW337<fc£©sfc 
Jfcfcfc'fy MJ7*av>«fcft, *ntt?*3=7*# 
©1~2 0Sa*ffSt<tt5~l 5«fiX«SHT#S 

T^Sfe**. -^3-7©^«ft:tc*;p->7£fflV5S 

-€-ntty;P3-7J«»©2~l 0SftXff*L< 
(i3~7Sfi%fSHT#ftf^^Tft5. atftlfcKfc 
*l*5>*3 >-KflJlMSS«l© 1-2 02ffiXBT£tt 

<tt«)l OSfiSCfiTi&S. 
[00 10] 

IC. -fyhU7. -feU7. A7Z7. *^->7. X«T 

TtH^u. axr/u-Lfct*. am*. ssft&tf. 
»© tr y * 7 y ^\zm z t mm t r 

>#>tt*m «W»-«Kaiy-fMl)m Rtf 

7 r 7XTx7 , ^-#^a*^tjttji©mffls8sx>'i/- 

©fcS*&jStt. *;W->7. -fyMJ7. T^->7, -fe 

u7&tfA7=7«fcD&si¥*^mmaKft»-e££ 



(4) ft&8¥6-1 357 68 

*b2tlfcififJ3 0*&9 0fifiX©^3-7tS0X*« 
3W3>]ttMc (Xtt) *©#*4&4&-C**->'J*S 

5. tt«©#$LV>J$£W&tt, 5 0~7 0fiS%©£ 
fcfcXIMMMfcMta nfc5W3 37 tm K> »iW3 > 
SttfC (tfctt) *©»«4jaMI»->U*Rtf5>*3=7 

ittfc-f y h 'j 7©»sa«n&Kfcen?fc*. j?*a 

37fflft5£30tt^;W3-7ritfl-©2~2 0SS*«B 

■c. i?*a >ffl©s«nfcKft<&tt-^;P3 >##©» i 

10 ~2 02SXttfflT**^rc»*. ?Aa>t. »r) 
^©^iSlCfcO. ^3-7^t©jB^t5a«tifcK 
ftt»tilS^1-5Ct*iTt5. IflKIt -fy HJ7 

©»*attn&«ft«tt^ *5?*3 >«tTt ©ii&^ 
nsa<i>^3 >©^®ic»s-r5,j; 3 k>w3 

fcfcs-r. gt>« : SL<tt, 5W3 

icaas-r*. -f y mj 7©a*»HMH t tt3W3 >e 

?«k o fc/h^^©T, *n&tt3W3 >©gffi^Hica 

(a) aiinfc»ft«is>*3>*Hitwiu 

(b) mutvt&mtvM >omim®*z-mz 

fta3snfc^3>e^ts^L, ^s^ftcatx 
30 ©*©#g©m> i>;i/3r7&yv''j*tt, ^;p3>*< 
«aattS)efl:snfc^3=7©xy7y hMWci? 

;i/nr:7R(r/>"J*S^ (*«:«) ?*3>M*W 

3 >«^fcft«r»atfn&«ft«tty*3 wiv? 

Kflcfffib. *n6ttX^5yh>fK#fiEr*^3 

bT^jstfcftafis^aKigjsjatt. a»ft»«a 
lit. &im*6nfct;yd'7y7 r att&*rra. 

40 [0011] *5Si8©&Htt. r h*—>3 >^>#^ 
Sfctt77X7Xy I/HWIfc J: 0#^^n^ H t«W 

1 -i (2 5mm) T?*5Sc7-f- h (lm) © 

(a*»i : i) %%tm%t7*?]s><omm 
iixt<D®<&®m*m<nmm<om&tmzrtu 

ife*<t&*<£*52 4 0 Oft. /sec. ( 7 3 0m/sec.) *T?JD 
50 ST*. ©**»/tWP*^tHfca, sso/wxavtw 
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(5) 

7 

[0 0 12] xb*~5'3>#>tt6xf**-->'3>fc 
(2 5mm) TJ?<*tt8W#© 1 1" (»3 

j^Maictmisns. X7Xv7-*xXi>-iaic 

3*1. ftHffiKtfS&ans. 3KB4»ffF2. 8 5 8. 4 1 

;t»a£t>fce>-r. t^stifcsatt**:. saos- 20 

7? t^&tt'j-x&^rrs. 
[0013] 77X-?7-9*-7i<-mowmmt. 

-5. rh*—>3>^>SiEa^lCfflU-£)«-&, 

#H&©»^©j££©£^<#g«a*©i£#jt©#;6 
g£fflv>Tt>, #S©Mfl:¥«2gfl2!»tficsj:t^j5 

*£ilC±D«5;ii#T<*.&. Zr-Sl-0©«i# 50 

«ffi0©ttc. a@-rsv;i/3>»*iK^ieiii8©z 

r S i Oi . fttf (Sfctt) Z rO. +S i O. *#fB 
!Saffl©S«lZ rSlO, ©^^fttLTfi^CX 
7? yKfcdtff*;: O*0-e©t9tt1»*^ 
«©Z rSIO< TfeofcZrOi tS i O. tt. &X 
X^y hrtTSgSC^-a-bT^S. r^Lfcj tt. X 
X7f M^©*«tC«*><, j§£3ftfcS102 , Zr 

o» m z r s 1 04 ®«sa©^a«iaea 
»-ra. n*gicita-r2.'fc©ictis 
y, o. <Dmmiinitm<t®KDftm=H>t$>z> 40 



#H¥6-1 3 5 768 

8 

[0 0 14] *%^©Ka«Th*— >3>*fc(4X7 

xvxxw-^TS^sns^t^ffst^**, 

tf. <ie8Bfc$-&tt*fc«ffijB.f j£vxy hX7>- 

ssfjKi&x^iv-. jsiratf «£E*fcttH2 

X7>-£££tJ) ffiS!BSSX7X7X7>-&©$0£ 

aixxk-ssasiea^^ffitdv^i 
turn**. bfrhMfii. mi<\t. xtmtm 

b®B.?®mt&<D7>?-3-h&m^nz. 7)V 
5 ^*«rr «3/t;P hSJSI&JBV h U 9 t X SWTS 

^^©7>^-3-h*W*l/Vn 09*tf> CO-C 
r -A 1 -Ta-YftrXA 1 j Os 3 AVPhg 

mmo>7>?-3-Ht*®m4, 124. 7 
3 7tcis^snfc^a7^3t*wr53A*ji/hs»i^ 

[0 0 15] 

m 1 

5 ©«*fcttRll^Rtf » ? 7 9 X©~>5 aV- 
->3>*#fc» 0IX*Lfc«B-9'>X;i'D-Jl/4&jiP6 
fl©$g-n-Jl>8±0«|gLTKfiLfc. *CFei O 
. S&ttFe»**^Wr*H^-X»f!«10$. F 
ea 0« *fc»4Fe«9*^fea-9->X;UD-JiV4©^ffi 
fc«MM-*J:3. il«»frrrn-;iV4-8fcft|&L&. 
^n-jnitf»ffl«i oromcfiff^tt^^an 

*SfcttS*2ltg/iiim 1 ©ffifSl 2SSan-;i/ 
4lC»lKLD-;HCE*«*Ht^„ £i*n-JM£9 8 
9G£?l&fttf 2 3S*^©SfflMtfT^[Hlte»4 OTIhHE 

££9 5 O'CCfcSflTfcfl'l 0 < C<Dffl-&-CiD 

sau *©&9 5 ot;$3 oi>m«ofc. *©&. 

[00 16] 

mi] 
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2" 



(6) 
1 



6-135768 



5 0 ( ZrSi0 4 + 10X Y a 0 a ) 
+ 50 ( Zr0i*14X YjOs ) 

5 0 ( ZrSi04 ♦ 10% Y2O3 ) 
+ 5 0( ZrO t >U% Y 2 0 3 ) 



Fe 
096 



096 



10 



Fe 3 0 4 

096 



096 



3" 



Zr S i 0 4 



096 



0. 07% 



A 1 2 Os +C0AI 



4" 



5" 5 0 ( ZrSiO* ♦ 10X Y 2 0 3 
+ 5 0( Zr0 2 -5% CaO ) 

[ooi7]« ±xm>-f)v%m^\it-7,Ti'-( 

W&Wmv. 0 6mm<DJ?3T&-3&. 

• BBtliftSD-JWt, Fei O* KSMbT^* 

IB. 9 8XN. -2«H 2 «I»C9 5 0 , CT?3 0»WIIB 

S/Sal/-*-§il&©&, tt*fcli«Kfc4&©tr^7 
y-f&KStt&ott. 30 
[0018] m 2 

a 2 w-r *«hu->7>& 6 k g ©# 

tJBWTFei 04 ICfcftS-B-fc. #Bi)->7*;i/£Fe 
j O4 tCffiMS-&TH-5W. 9 8 9GN. -2«H« tf»T! 

6 0 0"Cfcio!RU j*ci'«Sfc$T^Lfc. z.v>m- 

-f^;m»*2 0@»r)jgUTffK frtMjrMM:* 



) 



096 



0% 



0. 1396 



096 



Hn-JKOgHSH^it. -tJ->7>©&0;&>;£:, Fe. 
Oi CStt^-ttT^Sm. 9 8 9GNi -2«Hi «t>T9 

(•fr^MMXs) a«. -»J->7>5©D-;P£9 5 0 
■C-C2 4 0^ffijDSaL.fc«t?^^.<»re?8»UTH*Hi 
fc*W6*fc*LTW*. *5IW©SHi}->^5tt. 
X-y^X«l»«r»C<kD. 9 5 0*C-C2 4 OBSfflSBLfc 

*-5*>^3«att9 5 o'Ci;:M&&&rt>7a;©z r 

0» ©^tfEfrfc^UASBSfflTSfctaiCilgfl*. 

[0 0 19] 
1&2] 
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11 



(7) 

« 2 



&B8¥6- 1 3 5 7 6 8 

12 



1 


5 0 ( ZrSiO* ) 

+ 5 0 ( ZrO,.5X CaO ) 




92% 


2 950°CT 


5 0 ( ZrSi0 4 ) 

+ 5 0( ZrOa-5% CaO ) 


llKJl+^CL' 


54% 


3 gso'cr- 
240B#r B wyi 


5 0 ( ZrSiO< ) 

+ 5 0 ( Zr0 2 -5X CaO ) 




796 




5 0(ZrSiO« + lOX Y 2 0,) 
+ 50 ( ZrOa-14% Y2O3 ) 




9096 


5 95(TCl? 


5 0 (ZrSi0 4 ♦ m YaO,) 
+ 5 0 ( ZrO a -14X YaOa ) 


2W#JkD» 


8896 


[0 0 2 0]' £TO)V>-f)l>%ftmt*-*7-1-'( 







mo. 0 6mm©»S-pfeofc. 





[mm) ¥«5^i om 1 8 a mmm 
m&sm ass immxam) 
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7. V4f*->7. -feUJ. A7=7&tf«±S7C*K*fc 

L-*> ! b*;p->7. -r^b'J7> vn->7, -tu 

7. A7^7R^±S7Clfl®ft:i» < il3*-5P^eS« 

£fc3ftfciW3r:7a : PiJI£LT&.5a»x7l'-*& 

[»*S2] ai#ifcafl:*<l>ft<fcMa*Wyh 
U 77* 0 . * fc££fcfflIS{b4!j'J>fc < i t> l S*H y 
h U 7T*S, Mt| 1 OftaaaaAfc. 

»J77*0. $fc^fcaafc«*l>&<fcfciart*#* 

->77*S. a^l®a**aaa«. 

[»*®4j **fc«n&5W3=7*«tfe*aa« 

7®aaiC*l/2~2 0aax*£a«. a#fil©» 

aaaaaa. 

[»*«6] atfn&afc*#>. swa> taunt 
aftaoaata l i - 2 o a&x e fi*-5, aaa i 
eaaaaaaa. 

[M*«7] a«fcanfc3^=7#a**aa» 
fc#L6 o~7 oaaxfcfi®*. ntii ©t8*#a 

[W*a8] $»*±k, rnm^L 
aaaaa. »*tt««*»*rft*«fci/T. tei 

S: 

(a) 5W3>i, *JP->7. -f yh'J7. T$f*3/ 
7. •fe , J7. A7=7at«±Wc#«flslW:0a*» 
*>6©l«*lfc«flJ»^«:< tfc 1 afcoa*£ttC. 
rtJVi/7. "fyh'J7, vy*->7. -feU7. A737 

ioasaaasaau *lt 

(b) aa«aaa*X**i:a-Vtta3ttT. *R± 

?*3>ae*. swa^atttifcaflsatoaa 
*at i o«asn*aa*»*-r**xa«*o* 
ft. 

OR** 9] XU (a) ©fflt. TB3IS: 

(a' ) -7^3>feL<tt®anfcaftft©^ic»» 
8I£&8 U j*:v»T?a«nfcKfl:a)WIB©^;k3 

«8©m 

UMtaioi aanfcafcaaa^ti. aa&aa 
w*«M«y*3 >a?eftBctia , r&£ i csw 



1WP6- 1 3 5 7 6 8 
M*ai 1] xm (a) ©ffirt. TffiXS: 

(a 1 ) z?)va>&?tmin?tMmtiL : f-tmM& 

C«*B1 2] 18 (a) ©at. TEI8: 

(a* ) ^3>fi^tatfnfcaftft«i?i*g^b 

•ftE»LT^3>i»infcafl:at©afrB«* 
s»*r*ia«»a«.6n«. aaasom 
maa 1 3 ] atfn£Kfca*t-r y h g 7 ^ 0 . 

*fc*fefcaafc«rtW y h> 'J 77*5. If*® i ©a 

*«aais«. 

mm 1 4 ] 3 o ~ 9 o as 

x©££fciW3-7&£#. SDxai*a±iW3> 

[aaais] *»#««aa"c*o. ii/Tia 

(b) ©at. TEIS 

<b' > aaaxaa±icaat&M^-^9rhc!>7> 
y-3-hs(*aa*a3»jwnA6n*. naas© 
m 

[»*ai6] 7>y-3-b*t, Co-Cr-Al 

-t a - y&ixa 1 2 Os aaas/whaaaavh 
'Jv*x7*<&, a#as©m 
maai 7] is a>> k*v»t. mmm® 
a*. 77X-7h-^*av>TS»#±t#asn*a* 
as©**. 

[a#si s] xe (b) t*v>x. »*«a«usft 
#. 5 f h*-f3>if>ftav>T*»a±fc»aan 
*. a*B8©m 

maai9] aa3a*#fc. H*aBfttta««-r 
sax^w-snfcaataoaafcbT. s&eaa 

X-«ffi#$r7, aa±4*ftV>UE*fi»«©Z 
rOi CaO, Y* 0 3 , MgO, CeO» . Hf 

o, Rtm±a5caafl:a«fci)js:*»*>6atfn*afl: 
a^ft<tfeiaar;ts i o* rvz rs i o 4 .to 
tt«a»6aan«ft:^a>a< ^<bi a&ftatt. a 

mxm 2 o ] a»xa»«««©a«7--^a^a 

n-*T*0. *fc8fl:a>)S:<i , bia*». -fsrh'J 
7atf**3/7J:0&*a!8»6a«n*. R*®19© 

[W*®2 1] ZrOj *»Sc5!6:ViLjE^a*«t* 
V>T^4<ifc 6 0XT?*5. »*«2o©aa. 

c%?g©sfa^i»w] 

[000 1] 

[«»±©*jffl^!ff] *aat*. ^3>atfafta© 

a?ta^L,&ft«fl:S>;i'3=7J: 0ft«»*ttB<bft 

aa»««ax!7i/-»*aaa«*Kai-*. *m 



(8 
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aasiflicwra. 

[0002] 

0 0" F~2 000° F (8 1 6*C~1 09 3*0 £U 

fc»auffitTjDi«p©sffflK&fflii-ra. morass 

co o o 3] &m^om<D&nm®LR?m#m 

mmmzmv-MzmtzctKmsL^. m 
txmt<Dmzm&\ztittzim<D?FmGw$> 

^MhL<\t±yS.yp-^m7a^<D7>y 

-n-hSffl^-attftSB&jt-rs. mmzztz* 7>? 

0 0%7n-r^e»l 0 0«-fe53s; 

3 - 2 6 1 8 3 tt. -f y h U 7fc iSffl^^ft^a 
^TSttlBUfciPan-jVSPiSLT^S. £©«att 

as? & Kv>?7v 7&fttm#i&mG*zi)<, Lfr 

mr&Z. B*»» 563-50428 tt. *¥|n-;p 

frbteiM, ZQW&tem&<D\£v97y7'R.Ztm® 
ft&m. 1 9 9 0^ 1 0 n 1 1 B#ft*@4$tftflK5 
9 6, 8 9 6tt. S&vMWzi-SA (SW3» S^fi: 

s. #t&»*©i?!!#g©ra. iwn>tt. 3»»3>xtf 

(Sfctt) *©##«!>S 1 O* StfZrOi tbTtfig 
[0 0 0 4] *»gH©-o©lMtt. XMMHtttt. 

anfc*«fi«R^«n^ tr 9 9 rv tier*** *. 
£-Cfc*. *5BW©9J©SWtt. s»as5i«^©«8^ 
ftKfcil&aSfltTSitT&S. *fS"S©ffi©B« 
fcB^tt»ft«SS8©«j6>5rft&tt-ra - fc»e. 

[0 0 0 5] 

[»n«»»-r5&*©*a] v;m> (z 



rS IO4 ) ©e-ft. il)V^7 (CaO) . -fyHJ 
7 (Yi O3 ) . V 9*1/7 (MgO) . -feU7 (Ce 
O* ) . ;\7~7 (HfOi ) Rtf»±«7G*Rfc».k 

o&a#*6atfn**^flsffi»fljft4>ft< 1 t> 1 a$ 

tflc, #Jk>7, -fyHJT, i9* s s7. -fc'JT, A 

fl;«&'>fc < i: <b 1 8T4>& < t feO&*&fl:3 n& 
3r7©iBt : PtS^tJii^7 , l^-19*ffll£'»tcBI|-rs. 
1/ < tt. SWn >£ffl^&n*Rfl:<»tt-f y h 'J 

•J7"bKtt*;U5/7T»5. fflHSI±gi8ftiKltt, 5 
(La) . -fe'J^A (Ce) . ^7"fe*->'A (P 
r) , (Nd) . 7CJ;*^A (Pm) , tfV 

'J-^A (Sm) . 3-nfcftfA (Eu) . flF'Jr^A 
(Gd) , xJUf^A (Tb) . VX-tu*/*}k (D 
y) . tfUPS^A (Ho) , x;Hf9A (Er) , *'J 
t>h (Tm) . -fyx;Hf<>A (Yb) RtfJWx^A 

(lu) «fc0fe*SA^atfn5Kft^'>*<t i bia 

[0 0 0 6] SBBttSfc. 3a$ftC. \Lyt7y-}. 
T. TEIS : 

(a) ?Ad>&T&, *Jk>7. -fyh'J7, 

->7. -kU7. A7=:7R!y«±S7CjiiKfl:«lJ:0«5 
»*^atitl5Sft'Kl^!6:< tt> 1 at©ffl£tt*fc, . 
*;p->7. ^fyKU7, Tjf*J/7, -fe'J7. 7N7-7 

(b) is (a) <ommm%®mzi£Tmzit 

S^tJ^SfcllTS. tt. *W»l«-CfflV> 

ZrSlO.Rtf (*fctt) -€-©»*?4*ftS 
i O2 BlI^Z r Oj rHH±4*&^biE 
#ffi*J tt. miiUZrOa 4"5 0««fc0*<#« 

[0 0 0 7] ->;k3>?H&X7V-1-*i:£. -gB^tt 

»Bi«ffiic&^. »j»©B4i;affla»fiii«, zrsi 

0« d^«U55tdlCZ rOi Rt^S l Oj >Wt«b5 
5. ^ < IxT, Z r S i O4 »*A>^SI9l^nsMaii 
&$W77y htt. Z r S i 04 mi\ZZ rOi RtK 

s j o 2 ©ffi^e.ffl^snaa. «a©^n-7« 

*a5Sffltt, 5 0 o*ctcinjS^t>4^Ri; (*^tt) i 
5 ««)tfl:snrftv.«©ff«Ett«afflft*ttc#»-p 
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to 0 0 8) »*ftJ&©^3n7^*ft^ft;-rS(D 

S. Z.tl\ti?)l>3-7*:T$fe\ZL, V)Vn-7V>iL-)5 

< LT. £ST!©:B»SS£, «S)A«9 5 0"CT?5 0 0 
m&> *BB©BfiBftBWl::B, i?;io:i7fiSi#© 
&£fc(C*;k>7§ffl^fc«£4£+Efrfi*iW3r 
7£5 0!*SU:S*rU -fy HJ7ffiffl©«S6 0!KE* 

/lox7*B*1-*BBtt. -f y HJ 7-?&£fcSnfc 

mums. 

[0 0 0 9] *ftH0tt*ftftB£fttt. 3W3=7 
fc. BtfttfeBftlBKY* 0 3 . CaO, MgCX Ce 

o» RtfHf o* iOfcspa^atfnsBfctoTajg 

fc*fctt«*Httfl:a*lftSW3=7tH l «toLTfc 
* fco i ©BGttBftBtr. B*BBfi£«B 3 0-8 
0fiBX#*l,<B5 0~7 0SfiX©££fl^;i/3:z 

7 sa*, m% *»*«±5W3 >Btfw*h&Bfl:* 
■dSfesns^Tft*. rsSfjgfl: (sn&) 3W3= 
7J B. *BBBT«n*fc*. £ftE*tt«0Miafc 
BflsStt&5W3=7*BfM-«J5«. ff*L<tt«»» 
fcft«fl;*nfci?;i'3=.7T?**. i>Jio-7£#©& 
ftflStf* h'J7*«V»»fct. *fttt^3=7«» 
©1~2 0fiBXff£KB5~l 52fi««fflT#a 

■f^s-efc*. 5W3=7©**fcfc*Ji'5'7S/iv»* 

*nB5>ilo:z7l*#©2~l 02BXJff$L< 

Btt5W3>-BfcBBaB© i~2 o22*g-T?#£ 
<b*&i oafixfi-r**. 

[0010] 

[ffsuijMMoRvo sw3>ta«n 

fc, <fyh'J7. -t'J7. A7Z7. #JV->7. XBv 

y*5/7©»«ftftfl:«aft«T?**ftanfc5?*3= 
7tB£u Bx:/i/-utfc*. bbb. maxf* 

b© t; v 9 7 9 7fc*rr a «rr * z t mm tr 

>«>(*ff8. S^S6*-«S^ (oxy-fue 1) 

BX^-BBftBBBBCB^SilfcflJT**. &X 
^-BBSMMMMMi. ***7. -<yMJ7, 7? 
*->7, ■fe>J7Rtf/\7^7J:Dfc*#a>&aBn*B 



fls»Tft3efls*n&»3 oa>s 9 oaax©^;p3-7 
* •> >j * r tf 3W3 n7 afcixtatf n&a<b«i t * 5 * 

BB®iM^>B»«#tt. 5 0~7 0 
aax©*«fcXtt«»««ftSn&5?*3r:7t38D 

ttswa^sHtt: (*&«) znmsLmwiimf 

V)\,?-7mt\Z4 9 h 'J 7©$DtatfnfcKfl:!»Tft 
£. 5W3 37B*£BB5W3:i7lfc#©2~2 02 

a%«HT, swa >ffl©atfnfcKft«tty;i/3 
»©tti~2oaftx«ffltr»*^-c*«. 3Wa> 
t. »r>*»©*ftic«fco. v^3n7^t©E-&saa 

«ftfcBfc*fcB6T*i:i:J8«T**. ffSKtt. -f 

y h u 7©aisa«nfc»fl:iKie : P*>'ji'3 t© 
■BBtn&itftwa >©*bk«b*s * 3 cswa 
>B^*&i«tfh&B^*»auT-tn&aBfcis 
»«B**>fc6-r. at»ff£L<tt. i?^3>ii?*is 
*b tactta**. -r y h <j 7«xo*MsMmt^ 
*3 ± o t>/hs ^ffl-c. ttyji'3 >©gffi 

BBKB»SnTSW3 >tt?±l:BBBBftBB£B 
Bf*. B«nfcBfcB*y*3>fcB^**«BO* 
SsfcB. (a) atf*ifcBfcB£SW3>6-»KBB 

at; (b) aanfcBftift t3?*a >©«««»*&- 

Bfc^l/>KU ^V>F*«BU ftBtt^EBUB 

*fc-r«iiti9«B*n*. cnso^BttaffestBtf 
n-fcBft«««s?*3 + tc^B±^9»*-r s 

*£fl::Sftfc5W3=7«l 
ft«tISnfcS>*3>B^tB^U &B309«:©» 
*5d**BB±fcBX^-L3*. ±BLfcJ:5C. 
«ite»*©#«©ffl, ^3=7Btfj/ij*B. j?*a 

>«mfBaa«*T»*r«Bfc«uw* - 

**lft«Btt56Bfl:*nfcS?*3=70X^y hBtf 
C^3-7Rtfv''J*&tf 
U3«J?JP3>±»)B»S*UfcX^?y hftt«T*. 

5?;p3 izttirraatfnftBfcttttsw3 >x ^ 

5 y h «t»lC#<E U 5 8X79 y h + IC^FfiT* 5? 
^3=7©5ftOI!il/T«EB-r*i:Bi;6n*. i©«k 
?CLT£BLfcBBitJ»F&MBBBtt. ffilftBB 
BR, MflMSnftKyf 7y^Btt*«T*. 
[0 0 11] *5£?g(7)8EHtt. =rY*-*sa>il>m 

tin. *i!«)5 i h^-v-3>^>tt. *H»fc, ftg 
**»l'f>? (2 5mm) T»SS7W-h (lm) © 
£&<D*»/YWtt»Stt«. BfPBfcB. ^5£©ifc^ 
(BBB1 : 1) ^1"5K5!li:7-fe? 1 V>©ftI€*8» 
»XfcfflB^B*«»*»B©BBBB©B*fc*fcAU 

;w«fcBB*n*. *ic^xtt^^an> ©**»■?■©» 

j«fi< *fcB*nei±fclDBSn«BI, xh*— >a> 
»«i»*S»24 0 0 f t. /sec. (7 3 0m/s 
ec. ) STDnS-fS. B**Vtl/;W>6Him BB 
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[0 0 12] xh^— >3>^>«#xh*—>3>lC 
lOf (2 5mm) TJS2fcH&7J#© (»5 

zvmzfr\ztiZ&5&z>%moi!a%i*m*m\z-rz 

<fc5»ffi»cSUSISn5. X7X77-:J7XXk-I@fC 

tsa &&t£T *©»cffl » 6 ns*&*tt8tHi / x;hcsa 
an. »a®i:#tsns. *bmmf2. 8 5 8. 41 
1 \zmn2nrccvxn\t. mr^motbm^n 

[0 0 13] 75X77-* X7U-jB©8!Hfflj£tt. 

*. rh*-: •S3>D>ZW8$m\Z%^*lg l G. »* 
«»8©»:^©»S#©383iM<ttSf»a*©&#tt©#S 

xtsicfts *nst jamts.mxfi'-x 

ssffl^Tfcv #s©mfl:^w^*ier5rt*tfc 

ZZ.t\Z&r)m5Z.ttfT$Z. Zr-SI-OC«* 

«sg0©aic. as-T5^n>»*«i^!4iteaffi©z 

rS 104 , RTf (Sfctt) ZrOj +S 10* 
«8Hffi©£fiiZ r S 1 04 ©»»4j*<atLTlB^©X 
y7yM:Mt5i:t»5. o$o*©iim*&*« 

«©ZrS 104 T&tjfcZrOs iS 1 O2 tt, &X 

X5y M*©IMrWW><, ®SSnfcS 10* , Zr 
O* MJ- (Sfctt) ZrSiO, «*Sii©*3a8tit£S 
»rs. ^3>xX5-> M^ic*ST5fc©t:tt* 
y.o, ©&£&t;mfci&fcft©#fRtm<&s 



yy hto<D-s)\s3=.7l$.ft\zmL5Z. 
[0 0 14] *!8W©SSHttTh*— >3>*fcliX7 

xXW-SS^tr) 0fH»aX7XTxXU-i*©JD^ 
m»e>nzmtkm*m0&mm\zmtzz 

#3EKtt. JJWtM 
U#JL^»S{t;tt©7>y-3-h*t«v^n5. 7» 
5±Sr-&^-r53A;i/ hSaH^MT h U v srx&fttZ 

*^©7>y-3-h*tff*l / K CO-C 
r-A 1 -Ta-YWAh Os fte>l3.Z>3JVl 
Jjii^JBv (>U •y*X©-fe555/*'&**ffl^5J:i:^r 
S®©7>7-3-htt*a!|$tf4 > 12 4, 7 

3 7 KE&Sn&#ia7»S*£#-f 33/WhS8d£ 

*^©ffifflfci8Lfc3m#tLTtt. ttft 

[0 0 15] 

momo 

mi ■ 

nmm^<Dmit\mm.\zy>?7v x©v-s a u- 

->3>*#lw> aiC*Ufc«S-9->X)l'D-;V4S^6 
(*j©fS-n-JP8«fc!3l$liLTSSbfc. *l;Fe 3 O 

4 SfcliFe^^S^-rSK^-XSWISlOS, F 
e> O4 *&liFe»*!»<«a-t}->X^n-;i/4©^ffi 

fc*Mrr*j:5. m®mt:u-)V4-8\zmLtt. 
&tou-)\,Rzmm&i oamzA&mMiimmn 

*«k3. *£)fctt®7j2 kg/mm 1 ©*?gl2£fiB 

&9 8%£&ftlX2X*£©gB&tt>-?&#|HlteS:4 0 
TEfiSttft. 9 5 O'CKfcSrefctfl 0"C©8iJ 
*©&9 5 0<C£3 OftlWftofc. *® 

[00 16] 
[81] 
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5 0 ( ZrSiO* ♦ 10X Y»0, ) 
+ 50 ( ZrO,-14% Y t 0 9 ) 

5 0 ( ZrSiO* * m Y t 0 3 ) 
+ 50( ZrO>*14X YtO, ) 

ZrSiO, (J:bl«W) 

A 1 2 0 j +CoA 1 



2" 

3" 
4" 



5" 50 ( ZrSiO« + 10% Y*0 S 
+ 5 0 ( Zr0a-5X CaO ) 

0. 0 6mmfflf3T?J!iot. 

HQ. 9 8!SN 2 -2XH2 «f«»C9 5 0*CT3 0»W*B 

fttcHJSLfc. *8iS©y->7\iHXtf2tt» 2D-;|, 
[ 0 017.] W 2 

S 2 lc*t-«gfflj«£rr38Htf>:^£ 6 K g <01] 
» 04 lC8tt3l*"tV>Slffl. 9 8SN2 -2*H 2 >fT 

sooctcftiflfiU 

-f*JHti&£2 OBMOSLTffK fclKa'JWWC* 
«D-;KO*WS;W'<fc. iJ->^;K0»O*>S. Fej 



) 



Fe 
0% 



0% 

0% 
0% 

0% 



Fe, O4 

0% 



0% 

0. 07% 
0. 1 3% 

0% 



O* IC»jtt£tfTV>Sin> 9 8%N 2 -2XH 2 *T9 

2 ICST. SSSnfcx-^tt, 
(U->^4RrK5) Dr>-?)\,5<DU-)],Z9 5 0 

Iy^X«»«ffc±D, 9 5 0^2 4 OPSIBSIJIbifc 
[0 0 1 8] 

[i2] 
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£ 2 







mmm 




l &He># 


5 0 ( ZrSi0 4 ) 

+ 50 ( ZrO*-5X CaO ) 




92% 


2 9501CT' 


5 0 ( ZrSiO, ) 

+ 5 0( ZrOa-5% CaO ) 




54% 


3 95<TCT 


5 0 ( ZrSi0 4 ) 

+ 50 ( Zr0 2 -5% CaO ) 




7% 




5 0 (ZrSiQ< + lOX Y z 0,) 
+ 50 ( ZrOa-14% Y 2 0s ) 




9 0% 


5 95ITC-C- 


5 0 (ZrSiO, + 10% Y 2 0 s ) 
+ 50( Zrt)fl« Y,0, ) 


ZGWW'ik 


88% 



V2)m% mm m (nmm %® m 

tswummman -48 +m»»ugrt2o- 1 srB*«aM*^ 

fi&BfMiiJllrW2-17-4 (72)&lpi# £-fi|S 

(72)f89!# iEj£ +«JRSas*sailSil!yBfB*fi«atta^ 

=P^»m^SrS20-lSrB*«i8tf|ciCd ttg&HfflBrrt 
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